HRD1 levels increased by zonisamide prevented cell death and caspase-3 activation caused by endoplasmic reticulum stress in SH-SY5Y cells.
Zonisamide, which is commonly prescribed at high doses (200-400 mg/day) for the treatment of partial seizures, has recently been used at a low dose (25 mg/day) for improving parkinsonian syndrome. However, the molecular mechanisms that underlie the antiparkinsonian effects of zonisamide have not been clarified. Here we show that low micromolar concentrations of zonisamide prevented cleavage of caspase-3 and cell death in human dopaminergic SH-SY5Y neuroblastoma cells that were subjected to endoplasmic reticulum stress induced by tunicamycin or 6-hydroxydopamine. Hypodense zonisamide increased the expression levels of SEL1L, which is known to stabilize the ubiquitin ligase HRD1. Indeed, upregulation of HRD1 protein was observed. Thus, the results of this study strongly suggest that low concentrations of zonisamide inhibit neuronal cell death by increasing HRD1 protein levels in patients with Parkinson's disease. Consequently, in addition to the treatment of Parkinson's disease, the therapeutic potential of zonisamide should be considered for the treatment of several neurodegenerative disorders with pathophysiological mechanisms involving endoplasmic reticulum stress.